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Abstract 
Academic motivation is a topic of a great relevance in Secondary Education. This research aims to examine the 
gender differences in motivation in the area of mathematics in 8th and 9th grade, that is, in the transition from Middle 
School to Junior High School. The research has been conducted in different schools located in the Basque Country 
(Spain) and collects data from 403 students (8th and 9th graders) using the expectancy-value motivational model 
which has been adapted for application in mathematics. The findings show statistically significant differences in 8th
grade in self-efficacy, where men score higher, whereas no there are differences in either value or cost. Motivational 
differences are not given in any scale in 9th grade. 
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1. Introduction  
Motivation is understood as a set of processes involved in the activation, management and 
maintenance of behaviour (Beltrán, 1993; Good, & Brophy, 1983). being therefore three its main 
dimensions: a) the activator, related to the mobilization of the energy necessary for the person to start 
acting and linked to a physiological dimension b) Policy on the fact that the conduct of the person is 
geared towards achieving a certain goal and linked to a cognitive dimension, c) persistent, which refers to 
maintenance of behavior throughout the process so it is called conative or behavioral dimension. 
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Motivation plays a key role in learning; it would largely explain academic performance as it is a 
construct that integrates both thoughts and feelings. It can be understood as the process that leads us to the 
target or goal of an activity that instigates and maintains (Pintrich, & Schunk, 2002). 
In education it is essential to explain how students choose an activity, which is due to their 
commitment to certain tasks, why persist in some and not others, when and why they seek help from the 
teacher or their peers and ultimately, which influences in its school realization. Thus, a highly motivated 
learner could be characterized as someone who aspires to perform tasks of relative difficulty maintaining 
a high level, and being willing to work hard even to get long-term goals. Moreover, those who get that 
level of motivation often respond positively to competition and do not mind stretching to achieve the 
excellence (Smith, Sansone, & White, 2007). 
 
 
1.1. Expectancy-value model 
 
The theory of expectation-value has been widely researched in recent years in relation to 
motivation. This section is dedicated to exposing the expectation-value construct by having generated 
theoretical reflection and research on academic achievement in the classroom context. The model is 
developed under the main direction of Eccles (Eccles, 1983; Eccles et al., 1989; Wigfield, & Eccles, 
1992), and keeps similarity with the initial models of Lewin and Atkinson. 
The expectation reflects the beliefs and judgments of a person about their capabilities to perform 
a task successfully. Value refers to the different beliefs that students have about the reasons why they 
should get involved in a task. 
The model comes up from a general cognitive perspective and reflects the metaphor that the 
individual is an active decision maker and rational, unlike what some earlier models assumed motivation, 
behavioral in nature. 
 
 
1.1.1. The expectancy 
 
The expectation of success is defined as the school thinking about their ability to successfully 
perform a determined activity, both immediately and in the long-term future. 
Self-efficacy (or self-efficacy expectation) is defined as the judgments people make about their 
capabilities to organize and execute the actions required to attain designated types of performance 
(Bandura, 1986). 
Self-efficacy is related to both the choice of the task, as with the career. While there are social 
and structural influences on career choice, self-efficacy is an important mediator of these external 
influences and has a direct influence on this choice (Betz, & Hackett, 1983). In addition, gender 
differences that appear in vocational choice are due to differences in self-efficacy: men are considered 
effective for any career, while women do so only for those programs that are traditionally done by women 
and are ineffective for those which men usually play. 
 
 
1.1.2. The task value 
 
The value (or value of the task) refers to beliefs about individual perceptions about the value or 
interest which is assigned or shown by the task or activity. 
The task value is configured for four basic components: the importance or value placed: the 
interest or intrinsic value, the value or extrinsic value, and finally the cost or perceived cost: 
 
 Importance: It refers to the role given to the proper conduct of academic activities and is defined 
as the importance for school success in any of them. This value can be either absolute 
achievement (a task in itself) or relative (compared to another). 
 
 Interest: It is defined as the degree to which an individual enjoys to perform a task or the interest 
in the content of this (Wigfield, & Eccles, 1992). It is conceptually similar to the postulated 
intrinsic interest in the theory of intrinsic motivation Deci, and Ryan (1985). 
 
 Utility: It is defined as the extent to which a task is instrumental to achieve a future goal. The 
utility value is similar to some extrinsic reasons for doing a task. It is conceived mainly as how 
the activity relates to personal goals.  
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 Cost: It is conceptualized as negative aspects associated with task performance. This scale is 
associated to: a) the anticipation of negative emotional states (e.g., anxiety or fear of failure); b) 
to the alternative activities the student´s give up; and c) to the amount of effort required to 





The objective of this research is to study gender differences in motivation for mathematics 
students in 8th and 9th grade. Each grade is part of a decisive phase for acquiring skills needed for the 






The research has been collecting data by students enrolled in 8th 403 (14-16 years old) and 9th 
grade (15-17 year old). In the Spanish education system these grades are for 2nd and 3rd grade of ESO. 
The method to measure motivation for mathematics was the questionnaire developed by Berger, 
and Karabenick (2011); expectancy was assesed by selected items from the self-efficacy of the Motivated 
Strategies for Learning Questionnaire (MSLQ) (Pintrich et al., 1991), and task value was assesed with 
items adapted from Eccles and Wigfield (1995). The questionnaire has been translated into Spanish by the 
authors of this study. The scale used to measure the results has been a 5-point Likert scale (where 1 = 
strongly disagree and 5 = strongly agree). Sex, age and educational level were gathered by means of an 
anonymous survey. 
All the data were collected during the 2010-2011 and the 2011-2012 academic years in different 
public and concerted private schools located in The Basque Country (Spain). 
To process data, and given that the sample did not match the requirements to use a parametric 
analysis, nonparametric Mann Whitney U-test was the chosen statistic procedure for the comparison of 
averages. The level of significance used in the investigation was p<0.05. The effect size, denoted by r, 
indicates the significance of the difference between the scores, it is considered that the effect is weak if 
r=.10, moderate if r=.30 and strong if r=.50 (Cohen, 1988).  





Berger, and Karabenick (2011) suggest three factors in their study: task value, self-efficacy and 
cost. Exploratory factor analysis of this research confirms these scales. In addition, Cronbach's alpha 
coefficients are sufficient in all scales (α> .70), except the cost (α = .65). 




Table1. Distribution by sex in 8th grade 
 
Sex n % 
Female 104 54.2 






Table 2 presents the sex differences in motivation for maths in 8th grade: 
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: 
Table 2. Sex differences in motivation for maths in 8th grade 
 
Scales Sex Mean  Standard Deviation p r 
Value 
Female 2.50 1.02 
.110  - 
Male 2.81 1.24 
Cost 
Female 2.46 .99 
.529  - 
Male 2.36 1.06 
Self-
efficacy 
Female 2.37 1.41 
.011 .18 
Male 2.74 1.34 
 
 
Statistically significant differences were found in the self-efficacy scale (Z=-2.53, p <0.05, Mann 
Wihtney U-test). Scores are higher in men and the effect size is weak to moderate(r=.18).  
No statistically significant differences were found in either task value (Z =-1.60, p> 0.05, U-test) 
or cost (Z = - .63, p> 0.05, U-test).  
Table 3 shows the distribution by sex in 9th grade: 
 
Table 3. Distribution by sex in 9th grade 
 
Sex n % 
Female 116 55 






Table 4 presents the sex differences in motivation for maths in 9th grade: 
 
Table 4. Sex differences in motivation for maths in 9th grade 
Scales Sex Mean  Standard Deviation p r 
Value 
Female 2.61 1.06 
.266 -  
Male 2.82 1.20 
Cost 
Female 2.46 1.03 
.182  - 
Male 2.29 .97 
Self-
efficacy 
Female 2.45 1.31 
.114  - 
Male 2.81 1.42 
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No statistically significant differences were found in any of the three scales (task value              
(Z =-1.11, p> 0.05, U-test), cost (Z = -1.33, p> 0.05, U-test); self-efficacy (Z = -1.58, p> 0.05, U-test). 
 
   
5. Discussion  
 
The results of this study show that men achieve higher scores in self-efficacy only in 8th grade, 
so men feel more effective in learning mathematics than women. Instead, both men and women place a 
similar value to the mathematical task and perceive in a similar way the effort to study this matter. In 9th 
grade there are no sex differences in any of the scales analyzed. 
The studies that have been concerned with sex differences in motivation in Secondary School are 
not unanimous about it. Early researches in the 70s show that women are less confident in their maths 
skills, experience more anxiety in the study and are less likely to persist in difficult tasks (Aiken, 1970; 
Fennema, & Sherman, 1976). More recently, in direct connection with the perceived usefulness of 
mathematics, it has been observed that children show higher extrinsic motivation than girls (Anderman, & 
Anderman, 1999; Urdan, Midgley, & Anderman, 1998). 
Other studies indicate that sex is linked to mathematics self-efficacy beliefs, ensuring that boys 
tend to show self-efficacy perceptions in mathematics higher than girls (Gallagher, & Kaufman, 2005; 
Skaalvik, & Rankin, 1996). 
The most sensitive factor mentioned when addressing differences in motivation in mathematics 
in secondary education is the gender stereotype that historically has imposed that mathematics is a "rule 
of men" (Meece, Glienke, & Burg, 2006; Watt, 2004). Even though there is no difference in performance 
between boys and girls, it was found that perceptions of value and self-efficacy of boys are higher (Eccles 
et al., 1993). 
Consistent with the data provided in this study, both Frederick, and Eccles (2002) and Jacobs et 
al. (2002) found differences decreasing as one moves in Secondary Education. 
As a final conclusion, it is clear that it should monitor and detect gender differences in 
motivation in mathematics classrooms in order to promote both sexes have equal opportunities. 
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